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Measurements of LV morphology and function at rest predict weakly exer-
cise capacity in hypertrophic cardiomyopathy (HC). Aim of this study was to
verify whether dynamic changes in LV function relate to exercise duration
in He. Accordingly, we studied 25 patients, off-drugs, with nonobstructive
HC (15 males, aged 43 ± 13 yrs). who undervvent baseline Doppler echocar-
diography, cardiac catheterization, and symptom-limited supine bicycle ex-
ercise (25 watt/2 mins) with postexercise Doppler echocardiography. Exer-
cise capacity ranged from 50 to 125 (mean: 79 ± 27) watts. No relation was
found between exercise time and indices of LV morphology(i.e. maximal wall
thickness, wall thickness index, end-diastolic and end-systolic dimensions).
or function at rest Ii.e. LV ejection fraction. stroke volume index, right- and
left-sided intracavitary pressures, Doppler indices of LV diastolic filling). In
contrast, exercise capacity correlated significantly (p < 0.01) with the mag-
nitude of changes recorded at peak exercise in ejection fraction (r = 0.65).
LV end-diastolic volume (r = 0.67), and Doppler peak early filling velocity (r
= 0.60). Change in ejection fraction related significantly (p < 0.01) to change
from baseline in both LV end-diastolic volume (r = 0.71) and peak early filling
velocity(r = 0.55). Multiple regression analysis revealed that the response of
ejection fraction to exercise was the strongest predictor of exercise capacity
(p = 0.001). Noteworthy. 10/25 patients exhibited the lack of stress-induced
increase in ejection fraction. We conclude that in nonobstructive HC: (1) dy-
namic changes in LV function correlate with exercise duration; (2) indices of
LV morphology and function at rest do not predict exercise capacity; (3) exer-
cise intolerance seems to be caused by worsening in diastolic filling, leading
to the inability to increase LV volume with exercise to maintain systolic func-
tion.
ing that exercise-induced ischemia of the hypertrophied myocardium may
playa role.
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Carcinoid Heart Disease: Correlation of High
Serotonin Levels with Valvular Abnormalities
Detected by Cardiac Catheterization and
Echocardiography
Paul A. Robiolio, Vera H. Rigolin, John S. Wilson, J. Kevin Harrison, Jerome
M. Feldman, Thomas M. Bashore. Duke University Medical Center, Durham, NC
Background: Although seratonin has been postulated as an etiologic agent
in the development of carcinoid heart disease, no direct evidence for differ-
ent ambient serotonin levels in cardiac and noncardiac patients has been
reported to date.
Methods and Results: The present study reviews the experience with 604
patients in the Duke Carcinoid Database. Nineteen patients with proven
carcinoid heart disease (by cardiac catheterization andlor echocardiogra-
phy) were compared with the remaining 585 noncardiac patients in the
database with regard to circulating serotonin and its principle metabolite.
5-hydroxyindoleacetic acid (5-HIM). No significant demographic differences
existed between the cardiac and noncardiac groups; however, typical car-
cinoid syndrome symptoms (i.e. flushing and diarrhea) were almost three-
fold more common in the cardiac group (p < 0.001). The spectrum of heart
disease among the 19 patients showed a strong right-sided valvular pre-
dominance with tricuspid regurgitation being the most common valvular
dysfunction 192% by cardiac catheterization; 100% byechocardiography).
No survival differences were found between the cardiac and noncardiac
groups. Compared with the noncardiac group. heart disease patients demon-
strated strikingly higher (p < 0.0001) mean serum serotonin (9750 vs 4350
pmoles/ml). plasma serotonin (1130 vs 426 pmoles/ml), platelet serotonin
(6240 vs 2700 pmoleslmg protein). and urine 5-HIAA (219 vs 55.3 mg/24 hr).
Conclusions: These data suggest that serotonin plays a major role in the
pathogenesis of the cardiac plaque formation observed in carcinoid patients.
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Safety of Cardiac Biopsy Based on the 32-year
Experience in Japan
Shinya Hiramitsu, Michiaki Hiroe, Shin-ichiro MOrimoto, KenJi Yamada,
Akihisa Uemura, Natsuko Kubo, Katsutomo Kimura, Fumiaki Marumo,
Yoshihiko Watanabe, Hitoshi Hishida. Department of Internal Medicine, Fujita Health
University. Toyoake, Aichi, Japan; 2nd Department of Internal Medicine, Tokyo Medical
and Dental University. Tokyo, Japan
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Exercise-induced Global and Regional Diastolic
Dysfunction in Hypertrophic Cardiomyopathy
Kohzo Nagata, Hitoshi Ishihara, Toshikazu Sobue, Mitsuhiro Yokota. Clinical
Laboratory Medicine, Nagoya University School of Medicine, Nagoya, Japan
In order to estimate the safety of cardiac biopsy, questionnaires were sent
to 852 Japanese institutions, where cardiac specialists work.
Results; We received replies from 214 institutions (25%). which were con-
sidered to include almost all major institutions performing cardiac biopsy in
Japan. Cardiac biopsy was carried out in 134 institutions 163%). 5.5 times
more than in Sekiguchi's survey in 1980. A total of 19,964 biopsies were per-
formed in Japan from 1960 to 1992, 2,452 in one recent year. Diseases sub-
mitted included dilated cardiomyopathy (27.3%), hypertrophic cardiomyopa-
thy (29.6%), constrictive cardiomyopathy (0.6%), myocarditis (13.0%), other
specific heart muscle diseases (11.8%) and the others (17.7%). One hundred
thirteen institutions took specimens from the right ventricle and 76 institu-
tions from the left ventricle. The Konno-Sakakibara bioptome was used in
only 32 institutions and the long sheath method in the others. The average
number of specimens was 2.8 from right ventricle and 2.2 from left ventricle.
Ventricular perforation occurred in 146 (115: right ventricle, 31 : left ventricle)
of the 19,964 cases (0.7%). No other major complication was reported. The
mortality during the procedure was 0.05% (10/19,964 cases). Six of the 115
cases (5.2%) of right ventricular perforation and 4 of the 31 cases (12.9%) of
left ventricular perforation died. The mortality was significantly higher in the
case of left ventricular perforation (p < 0.05).
Conclusion: Based on the experience in Japan for 32 years, the mortal-
ity associated with cardiac biopsy was 0.05%, which was the same as for
coronary angiography and considered sufficiency low.
Conclusion; Scintigraphic prognostication is important in DCM patients
aged <60 years who could usually be candidates for cardiac transplantation.
Absence of thallium perfusion defects may indicate good long-term progno-
sis.
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Hypertrophic cardiomyopathy (HCM) is known to cause diastolic dysfunc-
tion. However, little studies have evaluated alterations in global and regional
diastolic function during exercise in this disease. We studied 9 patients with
HCM with asymmetric septal hypertrophy and normal systolic function with
simultaneous recordings of micromanometer left ventricular (LV) pressure
and M-mode echocardiogram. All patients had normal epicardial coronary
arteries. The modulus of chamber stiffness was obtained by curve-fitting the
diastolic pressure-volume (Teichholtz) data in exponential form. The modu-
lus of regional myocardial stiffness was obtained by curve-fitting the rela-
tion between the mean wall stress and the natural logarithm of reciprocal of
wall thickness of interventricular septum and the posterior wall in diastole
in exponential form. Data were obtained at rest and during supine bicycle
exercise (25 watts). LV end-diastolic pressure increased from 19 ± 6 to 33
± 6 mmHg (p < 0.01), but LV end-diastolic dimension was unchanged. LV
minimum pressure increased from 10 ± 3 to 18 ± 6 mmHg (p < 0.05), and
the time constant of isovolumic relaxation (Raff and Glantz) increased from
72 ± 14 to 82 ± 7 msec (p < 0.05). The left ventricular diastolic pressure-
dimension (volume) relation shifted upward in all patients. The modulus of
chamber stiffness increased from 0.7 ± 0.4 to 1.9 ± 1.3 (p < 0.05). The mod-
ulus of regional myocardial stiffness at rest was greater in interventricular
septum than that of the posterior wall (7.7 ± 4.2 vs. 5.2 ± 1.9, P < 0.05).
The regional myocardial stiffness constant increased significantly during ex-
ercise in interventricular septum (p < 0.05), whereas it was not significantly
changed in the posterior wall.
In conclusion, both impaired relaxation and increased chamber stiffness
are responsible for exercise-induced diastolic dysfunction in HCM, suggest-
